Enzymatic measurement of sphingosine 1-phosphate.
Sphingosine 1-phosphate (SPP) is a sphingolipid metabolite which has novel dual actions acting as both an intracellular second messenger and a ligand for a family of G protein-coupled receptors. This paper describes a rapid enzymatic method to quantify mass levels of SPP in serum, mammalian tissues, and cultured cells. The assay utilizes an alkaline lipid extraction to selectively separate SPP from other phospholipids and sphingolipids, including sphingosine. Extracted SPP is efficiently converted to sphingosine by alkaline phosphatase treatment. Sphingosine thus formed is then quantitatively phosphorylated to [(32)P]SPP using recombinant sphingosine kinase and [gamma-(32)P]ATP. With this procedure we were able to obtain reproducible measurements of SPP over a broad range from 0.25 pmol to 2.5 nmol. In various rat tissues, levels of SPP varied between 0. 5 and 6 pmol/mg wet wt. The lowest levels were found in heart and testes, while brain contained the highest levels. The method was adapted easily to measure minute amounts of SPP present in various cultured cell types. The amount of SPP in cell extracts was proportional to the cell number and varied between 0.04 and 2 pmol/10(6) cells. Concurrent measurements of sphingosine levels revealed that its concentration was significantly higher than SPP in most cells and tissues. Furthermore, with this assay we were able to measure increases in intracellular SPP levels in rat pheochromocytoma PC12 cells after treatment with exogenous sphingosine or with nerve growth factor which stimulates sphingosine kinase activity.